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Abstract 
Cardiovascular disease (CVD) represents the leading cause of death worldwide, and equally affects 
both sexes although women develop disease at an older age than men. A number of clinical 
evidence has identified the female sex as an independent factor for poor prognosis, with the rate of 
mortality and disability following an acute cardiovascular (CV) event being higher in women than 
men. It has been argued that the different level of platelet reactivity between sexes may account for 
a different responsiveness to anti-platelet therapy, with consequent important implications on 
clinical outcomes. However, conclusive evidence supporting the concept of a gender-dependent 
effectiveness of platelet inhibitors are lacking.  On the contrary, sex-related dissimilarities have 
been evidenced in cardiovascular patients in terms of age of presentation, comorbidities such as 
obesity, diabetes and renal disease, and a different pharmacological approach to and effectiveness in 
controlling classical cardiovascular risk factors such as hypertension, glucose profile and lipid 
dysmetabolism. All these factors could place women at an increased level of cardiovascular risk 
compared to men, and may concur to an enhanced pro-thrombogenic profile. The purpose of this 
manuscript is to provide an overview of gender-related differences in cardiovascular treatment, in 
order to highlight the need to improve the pharmacological prophylaxis adopted in women through 
a more accurate evaluation of the overall cardiovascular risk profile with consequent establishment 
of a more effective and targeted anti-thrombotic strategy which is not limited to the use of anti-
platelet agents.  
Keywords: platelet, antiplatelet treatment, gender, cardiovascular disease 
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1 Introduction 
Cardiovascular disease (CVD), which includes coronary heart disease (CHD), cerebrovascular 
disease, and peripheral artery disease (PAD), is universally recognized as the leading cause of death 
worldwide [1,2]. The misconception that women are more protected than men against CVD has 
been largely debunked by the epidemiological data showing equal impact of ischemic heart disease 
and stroke on mortality rates in both sexes [3], although women manifest disease 10 years later than 
men. The gender-related difference in the incidence of disease when stratified by age has partly 
concurred to the disparity in the rate of enrollment of women versus men in cardiovascular trials, 
which has been generally below 30% of the total participants [3]. This aspect has been considered 
an important limiting factor in the translatability into clinical practice of experimental data derived 
from interventional trials on cardiovascular prophylaxis, particularly in light of the clinical 
observation that prognosis is worse in women than men following an acute thrombotic event. This 
has raised the concern that the therapeutic approach to CVD should be gender-specific because of 
the existence of sex-related disparities in cardiovascular physiology that could have important 
implications on therapy responsiveness and clinical outcomes. The underrepresentation women in 
large clinical trials can also reflect another important issue related to gender disparity in CVD, 
which is the underestimation of the cardiac risk and the misconception of symptoms resulting in 
less referral for cardiac testing and inappropriate diagnosis and treatment in women compared to 
men [4-6]. These factors, along with the late onset of clinical manifestations and high prevalence of 
comorbidities could place women at a higher risk of adverse events such as thrombosis and 
bleeding, than men [7]. Moreover, sex-related differences in arterial coronary size and timing to 
referral, have been identified as additional determinants to the gender discrepancy observed in early 
mortality rates post-revascularization, including both percutaneous coronary intervention (PCI) and 
coronary artery bypass graft surgery (CABG) [8]. However, gender-related variables remain to be 
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defined that could account for the increased mortality following myocardial infarction observed also 
in young women compared to age-matched men [9,10]. Sex-specific differences in platelet function 
and effectiveness of the antithrombotic therapy have been proposed as a potential explanation, but it 
remains a controversial topic requiring further investigation in primary and secondary prevention 
trials. On the other hand, additional differences in the treatment of common cardiovascular risk 
factors have emerged from observational studies comparing women and men. The choice of distinct 
classes of anti-hypertensive drugs and lipid lowering strategies could impact on the reduction of the 
overall cardiovascular risk profile with important implications on the blood pro-thrombotic activity 
and progression of disease. This manuscript will review the currently available evidence on the 
gender-specific disparities in cardiovascular pharmacotherapy, in the attempt to highlight those 
aspects of the clinical management that could influence blood thrombogenicity and responsiveness 
to anti-thrombotic therapies. 
2 Gender differences in platelet function and clinical implications 
A number of ex vivo functional assays has showed that women possess an increased platelet 
reactivity compared to their male counterparts, in terms of platelet-to-platelet aggregation [11-14], 
adhesiveness to fibrinogen [15-20] and interaction with leukocytes to form heterotypic aggregates 
[21]. In particular, some evidences have shown that platelet aggregation is enhanced in women. 
Platelets in women seem to express more glycoprotein Ib-IX-V and glycoprotein IIb/IIIa [22]. 
Moreover, results showed an increase of both activation of the GP IIb/IIIa receptors and platelet 
reactivity in females in comparison to males by a variety of platelet agonists such as arachidonic 
acid, adenosine diphosphate, and epinephrine [12,20,22,23,24]. The increase of platelet 
aggregability in women is proven to be independent of both platelet size and expression of surface 
adhesion molecules [25]. On the other hand, reduced platelet reactivity in pre-menopausal women 
has been related to the presence of estrogen receptors on the platelet surface (26). (Figure 1). 
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Whether or not this platelet hyperactivity, which has been demonstrated in vitro, has clinical 
implications remains an answered question. Indeed, thrombus formation in vivo is a complex 
multistep process regulated by multiple factors, including hemodynamic forces, vascular 
adhesiveness and concentration of pro- and anti-thrombotic humoral substances that, all together, 
ultimately modulate the function of platelets [23]. Hence, the intrinsic properties of platelets could 
be a promoting factor but not the only determinant for triggering an acute thrombotic event.  This 
concept is supported by the epidemiologic data reporting the age-stratified prevalence of CVD in 
women. Indeed, despite their in vitro enhanced platelet reactivity, women are less affected by CVD 
in the pre-menoupausal age (prevalence in males and females is respectively of 11.9% vs. 10.0% in 
the range 20-39 years, and 40.5% vs. 35.5% in the range 40-59 years). Post-menopausal women 
equal the male sex in terms of prevalence of disease (67.9% vs. 69.1% in women and men in the 
range 60-79 years and 85.9% vs 84.7% by the age of 80 years) [1]. The role of sex hormones has 
been advocated to explain this age-related shift in the female pro-thrombotic profile, based on the 
evidence that estrogens inhibit platelet aggregation through stimulation of both prostacyclin [24] 
and nitric oxide release by the vascular endothelium [25-27]. On the other hand, testosterone is 
regarded as an inducer of platelet activity and generation of thromboxane A2 (TXA2) [19,28,29. 
However, there is no evidence that postmenopausal hormone replacement therapy may exert a 
cardioprotective effect [30,31]. Conversely, it has been reported an association between the use of 
oral contraceptives and increased risk of thrombotic events, especially in female smokers [32-33]. It 
is likely that other factors play a role and concur to the vascular ageing and pro-atherogenic damage 
that finally trigger an acute thrombotic event in women. In this setting, enhanced platelet activity 
could act as a potentiating element that worsens their clinical outcome. The question is of whether a 
gender-specific anti-thrombotic strategy should be thought and how to achieve a better prophylaxis 
in women.  
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2.1 Gender-difference in anti-platelet pharmacodynamics and pharmacokinetic 
There is still a lack of data regarding the effects of gender on the levels and efficacy of antiplatelet 
drugs in patients with or at risk of CV disease, based on differences in pharmacokinetics, 
pharmacodynamics, and hormonal influences (e.g. menstrual cycle, menopause, pregnancy, and 
changes in total body water) [34]. 
Aspirin presents a sex-specific pharmacokinetic profile in both animals and humans. The 
bioavailability of acetylsalicylic acid is greater in women than in men, as a result of prolonged 
clearance and, in turn, significant extension of half life [35]. This gender-specific difference is 
probably due to greater activity of the degradation pathway via conjugation with glycine and 
glucuronic acid in men. In particular, it has been proven that oral contraceptives can enhance these 
degradation pathways. For this reason, the bioavailability of acetylsalicylic acid in women under 
hormonal contraception seems to be similar to men. It has been also highlighted the importance of 
sex hormone-mediated modulation of the aspirin activity, by the evidence that the rate of aspirin 
absorption is declined during the menstrual mid-cycle, and the effects of exogenous hormones on 
the pharmacokinetics of aspirin have confirmed this finding [36] 
 
3. Gender-difference in anti-platelet drug response 
The major aspect that has been largely addressed by many Authors, has been the possibility that 
women present with less responsiveness to anti-platelet therapy. Early clinical trials such as the 
Second International Study of Infarct Survival (ISIS-2) collaborative group study that tested the 
benefit of aspirin (either alone or in combination with streptokinase) on 30-day mortality following 
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myocardial infarction (MI), have reported less effectiveness, albeit not statistically significant, in 
women compared to men [37]. However, characterization of the cardiovascular risk profile at 
presentation was not separately analyzed in the two groups.  Two additional clinical trials 
evaluating the protective effect of aspirin on stroke have also raised the hypothesis that platelet 
inhibition was sex-dependent, since reduction in the rate of cerebrovascular events in response to 
aspirin was only obtained in the male group [38,39]. However, a revision of the clinical evidence 
available by 1990 confuted these results, showing that platelet inhibition, irrespective of the anti-
platelet agent used, is equally effective in both genders for patients at high risk and for secondary 
cardiovascular prevention [40].  More recent interventional clinical trials testing contemporary 
pharmacological approaches, appear to confirm these data, although an overall increased rate of 
acute events can be generally observed in the female group in all treatment arms, including placebo. 
In the following paragraphs, we will discuss the main evidence on the impact of gender on the 
effectiveness of common anti-platelet regimes in the context of secondary cardiovascular 
prevention. A final section will be dedicated to the analysis of data regarding sex-dependent 
disparity in the management of total cardiovascular risk, that also could have implications on 
clinical outcomes. The focus will be on the prophylaxis of coronary disease that has showed the 
main aspects of controversy.  
 
3.1 Single therapy with aspirin  
Several studies have investigated the role of acetylsalicylic acid in primary prevention of CV 
events. Despite these data, this topic is still debated and continues to be under scrutiny. Notably, 
primary prevention with aspirin has been proven to reduce the risk for total CV events and nonfatal 
MI, but to not significantly influence the incidences of stroke, CV mortality, all-cause mortality, 
and total CHD [41]. Aspirin is the first antiplatelet drug prescribed worldwide. At low doses (75-
100 mg per day) it exerts an antithrombotic effect, chiefly due to a selective and irreversible 
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acetylation of the cyclooxygenase-1 (COX-1), resulting in blocked synthesis of TXA2 in platelets 
[42]. It has been evidenced gender differences in the effects of aspirin in clinical trials regarding the 
primary prevention of CV diseases. The Women’s Health Study (WHS) [43] evaluated the efficacy 
and safety of aspirin by a 10-year follow-up for a first major cardiovascular event (i.e., nonfatal MI 
or stroke, or death from cardiovascular causes) of 39,876 healthy women aged ≥ 45 years, randomly 
assigned to receive either 100 mg of aspirin on alternate days or placebo. Aspirin did not reduce the 
overall risk of major CV events, but the risk of stroke decreased (relative risk, RR: 0.83; 95% CI: 
0.69-0.99; p = 0.04). Compared with placebo, aspirin had no significant effect on the risk of fatal or 
non-fatal MI (RR: 1.02; 95% CI: 0.84-1.25; p = 0.83) or death from CV causes (RR: 0.95; 95% CI: 
0.74-1.22; p = 0.68). Moreover, aspirin therapy vs. placebo resulted in a 1.4-fold higher risk of 
gastrointestinal bleedings requiring transfusion (RR: 1.40; 95% CI: 1.07-1.83; p = 0.02). A meta-
analysis of six randomized trials performed by Berger et al. [44] with a total enrollment of 95,456 
patients (51,342 of whom were women) showed that primary prevention with aspirin provided a 
significant reduction of CV events, independently of sex. In particular, aspirin therapy was 
associated with statistically significant reduction in the odds of CV events in both women and men, 
12% (OR: 0.88; 95% CI: 0.79-0.99; p = 0.03) and 14% (OR: 0.86; 95% CI: 0.78-0.94; p = 0.01), 
respectively. However, the specific benefit varied among sexes, being primarily a reduction of MI 
in men (OR: 0.68; 95% CI: 0.54-0.86; p = 0.001) and ischemic stroke in women (OR: 0.76; 95% 
CI: 1.35-2.20; p < 0.001). A further meta-analysis by the Antithrombotic Trialists’ (ATT) 
collaboration [45] used the same six randomized trials, and demonstrated that aspirin therapy led to 
a significant reduction of major coronary events in men, but not in women. 
In the setting of secondary prevention, the Antithrombotic Trialists' (ATT) collaboration meta-
analysis [45] reported pooled results from 16 randomized trials on aspirin use in the secondary 
prevention setting, stratified by sex. Data did not evidence a significant interaction between gender 
and the effects of aspirin vs. placebo for the secondary prevention of CVD. Of note, aspirin therapy 
was associated with a relative risk (RR) reduction of major coronary events of 19% in males and 
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27% in females (p for interaction = 0.4) and decrease in serious CV events (MI, stroke, or vascular 
death) by 19% in both genders (p for interaction = 1.0) [45]. Yerman et al. [46] speculated that 
gender mix might account for about 25% of the variation in the efficacy of aspirin in reducing the 
rates of CV events across placebo-controlled trials. In this context, they noted that trials with higher 
predominance of men demonstrated larger benefits of aspirin in reducing non-fatal MI than those 
recruiting more women. However, their analysis included both primary and secondary prevention 
trials. The use of anti-platelet therapy for cardiovascular prophylaxis in asymptomatic subjects, 
including both genders, merits careful consideration and a critical evaluation of the benefit to risk 
ratio needs to be conducted on an individual basis. Characterization of the risk profile is a crucial 
aspect of the treatment-decision making for anti-platelet therapy and this concept applies to both 
sexes. Indeed, revision of large-population based trials has highlighted that the maximum clinical 
benefit from platelet inhibitors is achieved in subgroups of patients in whom the high cardiovascular 
risk largely overcomes the risk of bleeding complications associated to the anti-platelet therapy 
[47].  
 
 
 3.2 Dual antiplatelet therapy  
Dual antiplatelet therapy (DAPT) (aspirin plus ticagrelor, clopidogrel, or prasugrel) is 
recommended in subjects with acute coronary syndrome (ACS) undergoing PCI with stent 
placement for the first year after the procedure [48]. Thienopyridines are inhibitors of the platelet 
ADP P2Y12 receptor. Clopidogrel, a second-generation thienopyridine, has largely replaced the 
first-generation thienopyridine ticlopidine in clinical practice, due to its more favorable safety 
profile [49]. Clopidogrel is a prodrug, and its conversion into the active form by the hepatic 
cytochrome P450 (CYP) system provides its pharmacologic effect. CYP isoforms play a pivotal 
role in the double oxidation step essential to produce the active metabolite [50], Men and women do 
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not seem to show differences in plasmatic levels of clopidogrel’s active metabolite [34], but it has 
been described some variability in terms of clopidogrel-induced inhibition of platelet aggregation, 
at least in ex vivo studies [51-53]. Interventional trials specifically focused on the analysis of sex-
related differences in the anti-thrombotic activity of clopidogrel indicate that it is similarly 
beneficial in men and women, although with different degree. The Clopidogrel in Unstable angina 
to prevent Recurrent ischemic Events (CURE) trial [54] compared treatment with clopidogrel vs. 
placebo in association with aspirin, and enrolled subjects with recent non-STEMI. Compared to 
men, women showed a smaller absolute (1.2% vs. 2.8%) and RR reduction (12% vs. 25%) in the 
composite endpoint of CV death, non-fatal MI, or stroke at 1 year with clopidogrel plus aspirin vs 
aspirin alone. Similar findings were noted in the subgroup of patients undergoing PCI [55]. Effects 
of long-term therapy with clopidogrel in the secondary prevention setting was evaluated in subjects 
undergoing elective PCI in the Clopidogrel for the Reduction of Events During Observation 
(CREDO) trial [56]. The study showed a 26.9% RR reduction in favor of clopidogrel for the 
composite endpoint of death, MI and stroke at 1 year in the overall population (95% CI: 3.9%-
44.4%; p = 0.02; absolute reduction: 3%). Notably, and unlikely the CURE trial [54] study 
demonstrated a greater risk reduction among women for the combined risk of death, MI, or stroke at 
1 year (32% vs. 25%). The Clopidogrel as Adjunctive Reperfusion Therapy – Thrombolysis in 
Myocardial Infarction 28 (CLARITY-TIMI 28) trial [57] randomized patients treated with 
fibrinolysis after the onset of STEMI to DAPT with aspirin plus clopidogrel vs. clopidogrel alone. It 
was observed a 36% reduction in the risk of the composite ischemic endpoint after clopidogrel 
treatment in the overall population (p < 0.001), without significant differences between men and 
women (35% vs. 38%, respectively) despite women display a higher event rate in both treatment 
arms. In the subgroup of patients treated with PCI after 3 days of starting the assigned study 
medication, the odds of the composite endpoint of CV death, recurrent MI, or stroke at 30 days was 
59% in women and 41% in men. The Clopidogrel and Metoprolol in Myocardial Infarction Trial 
(COMMIT) [58] compared the effect of treatment with clopidogrel plus aspirin vs. aspirin alone in 
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Chinese patients with suspected recent MI. As in the CLARITY-TIMI 28, this study observed 
similar reductions in the primary ischemic endpoint at 28 days with no heterogeneity in effect 
related to sex, despite a higher rate of events being observed in the female group. The Clopidogrel 
for High Atherothrombotic Risk and Ischemic Stabilization, Management and Avoidance 
(CHARISMA) trial [59] did not evidence clinical benefit after low-dose aspirin combined with 
clopidogrel in asymptomatic patients with at least 3 atherothrombotic risk factors and there were no 
statistically significant differences between men and women. To better understand the impact of 
gender on the efficacy and safety of clopidogrel in reducing CV events, Berger et al. [60] performed 
a sex-specific meta-analysis of the CURE, CREDO, CLARITY-TIMI 28, COMMIT, and 
CHARISMA trials, focusing on differences between men and women on DAPT with clopidogrel in 
combination with aspirin vs. aspirin alone for the prevention of CVD. The study involved 79,613 
patients with CAD (predominantly with ACS) or at a high risk for the recurrence of CVD. The CV 
event rates over the long term in 23,533 women were 11.0% vs. 11.8% in the clopidogrel group vs. 
controls, respectively (OR: 0.93; 95% CI: 0.86-1.01); clopidogrel led to a significant decrease in 
cardiovascular events in men (7.8 vs. 9.0%; OR: 0.84; 95% CI: 0.78–0.91). There was a weak trend 
for statistical heterogeneity based on gender (p = 0.092), but the authors argued that most of the 
differences between males and females could be explained by play of chance. Overall, the analysis 
of the absolute benefit of anti-platelet therapy between genders do not reveal remarkable differences 
(0.8% in women vs. 1.2% in men). Moreover, the study showed that clopidogrel vs. placebo as add-
on therapy to aspirin entailed a similar rate of major bleedings over the long term in both men (OR: 
1.22; 95% CI: 1.05-1.42) and women (OR: 1.43; 95% CI: 1.15-1.79). The third generation oral 
thienopyridine prasugrel inhibits platelet aggregation more rapidly, more consistently, and to a 
greater extent than clopidogrel. This pharmacokinetic and pharmacodynamic superiority confers to 
prasugrel improved anti-thrombotic efficacy, at the expense of an increased bleeding rate. [61]. The 
TRial to assess Improvement in Therapeutic Outcomes by optimizing platelet iNhibition with 
prasugrel–Thrombolysis In Myocardial Infarction 38 (TRITON-TIMI 38) [62] enrolled aspirin-
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treated ACS patients undergoing PCI and compared the effect of prasugrel vs. clopidogrel. Even if, 
in the prasugrel arm there was higher absolute (2.4 vs 1.6%) and relative (21 vs. 12%) reductions in 
cardiovascular events among men in comparison to women, there was no significant interaction 
between treatment and gender. Multivariate analysis indicated that female gender was the strongest 
predictor of non-bypass-related major bleeding during the follow-up (p < 0.001) [63]. On the other 
hand, the TRILOGY ACS (Targeted Platelet Inhibition to Clarify the Optimal Strategy to Medically 
Manage Acute Coronary Syndromes) trial has compared clopidogrel versus prasugrel in ACS 
without ST-segment elevation who do not undergo revascularization. This study reported that there 
was no statistically significant risk of major bleeding in women or men who took prasugrel as 
compared to clopidogrel, with an associated hazard ratio (HR) of 1.13 (95% CI: 0.41-3.11) in 
women and of 1.37 (95% CI:0.80-2.35) in men [64].  
The difference in term of beeding risk among women treated with prasugrel could be ascribed to the 
different dose of prasugrel used in the two studies. In the TRITON-TIMI all patients received a 
maintanance dose of 10 mg of prasugrel. Conversely, in the TRILOGY trial the dose of prasugrel 
was adjusted to 5 mg for those who were 75 years of age or older or who weighed less than 60 kg. 
According to this, women in the TRILOGY study were more likely to receive reduced dose of 
prasugrel. 
Ticagrelor is the first member of a class of non-thienopyridine antiplatelet drugs known as 
cyclopentyl-triazolo-pyrimidines (CPTP). Unlike thienopyridines, ticagrelor binds reversibly to the 
ADP P2Y12 receptor and exhibits rapid onset and offset of effect [65]. The PLATelet Inhibition and 
patient Outcomes (PLATO) study [66] compared ticagrelor vs. clopidogrel combined with aspirin 
in patients with recent ACS. There were no significant differences between the two sexes in both 
the absolute and relative reductions of adverse events at 1 year by ticagrelor. Female sex was 
independently related to a greater risk of bleeding in patients undergoing PCI (HR: 2.2), however 
the association no longer presented statistical significance for non-PCI-related bleeding [67]. 
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In the context of DAPT, it is worth noting that premature discontinuation of DAPT has been 
associated with an increased risk of stent thrombosis [68]. Two recent studies aimed to study the 
impact of sex on DAPT regimen after PCI. In a subanalysis of the PRODIGY (Prolonging Dual 
Antiplatelet Treatment After Grading Stent-Induced Intimal Hyperplasia Study) [69] trial it has 
been investigated whether sex influenced the outcomes in a population undergoing PCI randomly 
allocated in short (6-month) or prolonged (24-month) DAPT regimen. Gender was not a treatment 
modifier in terms of DAPT duration and men and women had similar adjusted 2-year ischemic and 
bleeding outcomes. On the same hand, a pooled analysis of six randomized trials showed that in 
both sexes short DAPT is associated with similar rates of cardiovascular outcomes but lower risk of 
bleeding when compared with prolonged DAPT [70]. 
 During recent years gender-related differences in medication adherence in the field of secondary 
prevention, has long been under scrutiny [71]. Indeed, adherence to a medication regimen in 
postmyocardial infarction patients is one of the most significant challenges of secondary prevention 
in the field of CVD. It has been showed that women, had worse adherence in cardiovascular 
medication in the GWTG-CAD (Get with the Guidelines Coronary Artery Disease) registry [72]. 
On the same hand, in a recent subanalysis of the PARIS (Patterns of Non-Adherence to Anti-
Platelet Regimens In Stented Patients: An Observational Single Arm Study) study it has been 
investigated the incidence and impact of cessation of DAPT in women and men after PCI. DAPT 
discontinuation was higher in women than men (59.1% vs. 55.9%, p = 0.007) mostly due to 
noncompliance and bleeding. Importantly, non-adherence was associated with higher rates of both 
ischemic and bleeding events at 2 years. After adjustment for differences in baseline characteristics 
female sex was an independent predictor of bleeding but not of ischemic events in DAPT 
interruption [73]. 
Refer to Table 1 for more detailed data on the randomized clinical trials mentioned in the above 
discussion. 
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3.3 Response to Intravenous GP IIb/IIIa inhibitors  
GP IIb/IIIa antagonists inhibit the final common pathway of platelet aggregation by blocking the 
binding of fibrinogen to the GP IIb/IIIa receptor on the surface of activated platelets, hence stopping 
platelet aggregation, thrombosis, and thromboembolism. The currently available GP IIb/IIIa 
antagonists are abciximab, eptifibatide, and tirofiban, which are widely applied during PCI, and 
their safety and efficacy have been well established in multiple trials and registries [74]. Data 
derived from 3 large randomized trials on the use of abcximab in patients undergoing PCI 
demonstrated no gender difference in protection from major adverse outcomes (death, MI, or urgent 
revascularization) at 30 days, 6 months, and 1 year; however, women had higher rates of both major 
and minor bleeding events with abciximab than men [75]. On the same hand, treatment with 
eptifibatide in the Enhanced suppression of the platelet GP IIb/IIIa receptor with Integrilin therapy 
(ESPRIT) trial [76], was not influenced by gender in terms of death, MI or vessel revascularization 
at either 48 hours (p = 0.063) or 1 year (p = 0.2). A meta-analysis conducted by Boersma et al. [77] 
on six randomized trials designed to investigate the efficacy and safety of GP IIb/IIIa inhibitors in 
patients with ACS not routinely scheduled for early coronary revascularization, has showed 
reduction of death and MI, especially in patients at high risk of thrombotic complications. 
Nevertheless, interaction between sex and the use of GP IIb/IIIa inhibitors with respect to cardiac 
events resulted highly significant, with men showing a reduction by 19% in the odds of 30-day 
death or MI compared with placebo or control, whilst an increase by 15% in the risk of death was 
observed in women. However, the interaction was abolished after adjustment for the levels of 
troponin at presentation. Other than recurrence of acute thrombotic events, an important factor 
contributing to early mortality rate post-revascularization, either with or without GP IIb/IIIa 
inhibitor therapy, is the bleeding rate that the CRUSADE (Can Rapid Risk Stratification of 
Unstable Angina Patients Suppress Adverse Outcomes With Early Implementation of the 
ACC/AHA Guidelines) Initiative [78] has shown to be more frequent in women than men. Gender-
related differences in bleeding risk have been also reported in the Global Registry of Acute 
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Coronary Events (GRACE) [79], which has evidenced a significantly higher risk of major bleeding 
in women vs. men (adjusted odds ratio, OR: 1.43; 95% confidence interval, CI: 1.23-1.66;  p < 
0.0001). Other indicators of increased bleeding risk were age, renal failure and the use of GP 
IIa/IIIa inhibitors. The most recent Northern New England Percutaneous Coronary Intervention 
Registry [80] has confirmed that female gender continues to be associated with a > 2-fold risk of 
bleeding compared with men, although there is a decline in the overall incidence of PCI-related 
bleeding in both genders. It is known that a proportion of bleeding events in women could be 
avoided by a more appropriate dosing of antithrombotic drugs, since overdose has been reported in 
relation to body size, age, and comorbidities [81]. 
4. Gender difference in response to other cardiovascular pharmacological interventions 
Whilst response to anti-platelet therapies appears similar between genders, with even an increased 
risk of bleeding complications in women, their tendency towards a higher cardiovascular residual 
profile rises the concern that women present with a higher overall cardiovascular risk score, or that 
they receive a less effective pharmacoprophylaxis than men. In this setting, it is worth mentioning 
that female patients who suffered a cardiovascular event often present with a higher prevalence of 
diabetes, a higher trygliceridaemia and a lower level of high-density lipoproteins (HDL) than their 
male counterpart [6]. Moreover, it has been registered a higher prevalence of hypertension, diabetes 
and hypercholesterolemia among women than men in the general population aged more than 60 
years [82]. At the same time, an increase in the smoking habit, prevalence of diabetes and 
hypertension has been noticed also in midlife women (35-54 years) compared with men, with 
consequent impact on the overall incidence of CVD [10]. Hence, the question is of whether efficacy 
in the correction of these important cardiovascular risk factors is equally achieved in both genders. 
Observational studies have reported a different choice of anti-hypertensive drug classes in the 
treatment of men and women worldwide, with the former more often receiving angiotensin–
converting enzyme inhibitor (ACE-I) and the latter more likely to be on diuretics [83,84]. More 
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importantly, gender disparities have been reported in terms of blood pressure control [85-89]. A 
recent analysis was conducted by Ljungman et al [90] to ascertain the rationale behind this different 
pharmacotherapy, using the Swedish Primary Care Cardiovascular Database (SPCCD). Attention 
was given to the distribution of comorbidities stratified by sex. In agreement with previous finding, 
the authors found a greater prescription of diuretics and beta-blockers in women, whilst men more 
often received calcium antagonists and ACE-I. The lower use of both ACE-I and angiotensin 
receptor blocker (ARB) in women vs men was observed also in the presence of diabetes; gender 
disparity for the use of ARB was less pronounced within the group of hypertensives with ischemic 
heart disease. Notably, women had a significantly higher blood pressure level than men, and also 
presented with impaired renal function, older age and higher LDL cholesterol and trygliceride 
levels. Further investigations are needed to clarify the sex-related discrepancy in the use of anti-
hypertensive drugs that has emerged from these studies. However, these data emphasize an 
important difference between genders in achieving target blood pressure control. Similarly, glucose 
level control seems to be more challenging in diabetic women compared with men.  A meta-
analysis conducted on six randomized clinical trials has demonstrated greater reduction in HbA1c in 
men than in women on insulin therapy, in spite of an increased incidence of severe hypoglycemic 
events observed in the female group [91]. Similarly, although pharmacodynamics of metformin 
does not differ by sex, metformin has more beneficial effects on glucose metabolism in men 
compared with women [92]. Women treated with metformin seem to have more adverse effects 
than men and are less adherent to treatment [93]. On the other hand, sex does not appear to affect 
treatment with other glucose-lowering agents, such as sulphonylureas, thiazolidinediones and 
incretins [94].  
Of note, a significantly higher body mass index (BMI) was observed in women compared to men, 
which highlights the potential relevance of pro-inflammatory metabolites derived from the adipose 
tissue in contributing to glucose metabolism [95] and, in turn, the inflammatory and thrombotic 
profile of cardiovascular female patients [96]. Finally, but not less important, sex-related difference 
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have been reported also in the use of statins. Using the Department of Veterans Affairs (VA) 
administrative data sources, Virani et al have recently reported that a reduced proportion of women 
with known CVD receive long-term statin treatment compared to male patients in the outpatient 
setting [97]. The reason behind this different clinical management of lipid dismetabolism in the 
context of secondary prevention remains to be explained. It could be partly ascribed to the reduced 
adherence to treatment in women vs men that other authors have previously reported [98]. 
However, this aspect warrants particular attention in view of the critical beneficial impact of lipid-
lowering therapies on cardiovascular clinical outcomes and blood thrombogenicity [99]. All 
together, these clinical evidence call for the need to further investigate the potential gender 
discrepancy in the management of cardiovascular patients and reduction of the overall 
cardiovascular risk profile. Future clinical interventional studies are also required to analyze if poor 
prognosis in women can be ameliorated by a more aggressive and appropriate pharmacological 
prophylaxis that includes, but is not limited, to the use of anti-platelet agents.  
5 Conclusions 
Nowadays, there is an increased attention on the relevance of gender-related dissimilarities in CV 
health care and outcomes. To date, major attention has been given to the possibility that different 
anti-platelet agents could produce distinct beneficial effects in women and men. However, careful 
analysis of the currently available literature suggests that although in vitro data continue to highlight 
increased platelet reactivity in the female sex, clinical outcomes are equally modulated in women 
and men by anti-platelet therapy. There is however a tendency, in women, for a higher rate of 
mortality and morbidity associated to CVD, that needs to be further evaluated in large prospective 
cohort studies with an equal representation of both sexes. In addition, recent but still limited 
observational studies point toward an important discrepancy in the pharmacological management of 
classical cardiovascular risk factors between genders. Paucity of data addressing this important 
aspect does not allow conclusive remarks. However, the recognition that sex-differences in the 
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nature and effectiveness of cardiovascular prophylaxis do exist rises the need to promote further 
clinical research within this field. 
 
 
 
References 
[1] Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, Cushman M, et al. 
Executive Summary: Heart Disease and Stroke Statistics--2016 Update: A Report From the 
American Heart Association. Circulation. 133 (2016) e38-e360. 
[2] Lopez AD, Mathers CD, Ezzati M, Jamison DT, Murray CJ. Global and regional burden 
of disease and risk factors, 2001: systematic analysis of population health data. Lancet. 367 
(2006) 1747-57. 
[3] Global Atlas on cardiovascular disease prevention and control. WHO. 
http://www.who.int/cardiovascular_diseases/publications/atlas_cvd/en/ 
[4] Basili S, Raparelli V, Proietti M, Tanzilli G, Franconi F. Impact of sex and gender on 
the efficacy of antiplatelet therapy: the female perspective. J Atheroscler Thromb. 22 
(2015) 109-25. 
[5] Capodanno D, Angiolillo JD. Impact of race and gender on antithrombotic therapy. 
Thromb Haemost. 104 (2010) 471-84. 
[6] Chandra NC, Ziegelstein RC, Rogers WJ, Tiefenbrunn AJ, Gore JM, French WJ, et al. 
Observations of the treatment of women in the United States with myocardial infarction: a 
report from the National Registry of Myocardial Infarction-I. Arch Intern Med. 11 (1998) 
981-8. 
[7] Andreotti F, Marchese N. Women and coronary disease. Heart. 94 (2008) 108-16. 
  20 
[8] Kim C, Redberg RF, Pavlic T, Eagle KA. A systematic review of gender differences in 
mortality after coronary artery bypass graft surgery and percutaneous coronary 
interventions. Clin Cardiol. 30 (2003) 491-5. 
[9] Vaccarino V, Krumholz HM, Yarzebski J, Gore JM, Goldberg RJ. Sex differences in 2-
year mortality after hospital discharge for myocardial infarction. Ann Intern Med. 
134(2001) 173-81. 
[10] Towfighi A, Zeng L, Ovbiagele B. Sex-specific trends in mildlife coronary heart 
disease risk and prevalence. Arch Intern Med. 169 (2009) 1762-66. 
[11] Segal JB, Moliterno AR. Platelet counts differ by sex, ethnicity, and age in the United 
States. Ann Epidemiol. 16 (2006) 123-30. 
[12] Haque SF, Matsubayashi H, Izumi S, Sugi T, Arai T, Kondo A, et al. Sex difference in 
platelet aggregation detected by new aggregometry using light scattering. Endocr J. 48 
(2001) 33-41. 
[13] Zwierzina WD, Kunz F, Kogelnig R, Herold M. Sex-related differences in platelet 
aggregation in native whole blood. Throm Res 48 (1987) 161-71. 
[14] Singla A, Bliden KP, Jeong YH, Abadilla K, Antonino MJ, Muse WC, et al. Platelet 
reactivity and thrombogenicity in postmenopausal women. Menopause. 20 (2013) 57-63. 
[15] Breet NJ, Sluman MA, van Berkel MA, van Werkum JW, Bouman HJ, Harmsze AM, 
et al. Effect of gender difference on platelet reactivity. Neth Heart J. 19 (2011) 451-7. 
[16] Faraday N, Goldschmidt-Clermont PJ, Bray PF. Gender differences in platelet GPIIb-
IIIa activation. Thromb Haemost. 77 (1997) 748-54. 
[17] Weiss EJ, Bray PF, Tayback M, Schulman SP, Kickler TS, Becker LC, et al. A 
polymorphism of a platelet glycoprotein receptor as an inherited risk factor for coronary 
thrombosis. N Eng J Med. 334 (1996) 1090-94. 
[18] Johnson M, Ramey E, Ramwell PW. Sex and age differences in human platelet 
aggregation. Nature. 253(1975) 355-7. 
  21 
[19] Lawrence JB, Leifer DW, Moura GL, Southern P, Emery JD, Bodenheimer SL, 
Kramer WS. Sex differences in platelet adherence to subendothelium: relationship to 
platelet function tests and hematologic variables. Am J Med Sci. 309 (1995) 201-7. 
[20] Eshel-Green T, Berny MA, Conley RB, McCarty OJ. Effect of sex difference on 
platelet adhesion, spreading and aggregate formation under flow. Thromb Haemost. 102 
(2009) 958-65. 
[21] Gremmel T, Kopp CW, Eichelberger B, Koppensteiner R, Panzer S. Sex differences of 
leukocyte-platelet interactions and on-treatment platelet reactivity in patients with 
atherosclerosis. Atherosclerosis. 237(2014) 692-5 
[22] Patti G, De Caterina R, Abbate R, Andreotti F, Biasucci LM, Calabrò P, Cioni G, Davì 
G, Di Sciascio G, Golia E, Golino P, Malatesta G, Mangiacapra F, Marcucci R, Nusca A, 
Parato VM, Pengo V, Prisco D, Pulcinelli F, Renda G, Ricottini E, Ruggieri B, Santilli F, 
Sofi F, Zimarino M; Working Group on Thrombosis of the Italian Society of Cardiology. 
Platelet function and long-term antiplatelet therapy in women: is there a gender-specificity? 
A 'state-of-the-art' paper. Eur Heart J. 35 (2014) 2213-23b. 
[23] Becker DM, Segal J, Vaidya D, Yanek LR, Herrera-Galeano JE, Bray PF, Moy TF, 
Becker LC, Faraday N. Sex differences in platelet reactivity and response to low-dose 
aspirin therapy. JAMA. 295 (2006) 1420-7. 
[24] Mikkola T, Turunen P, Avela K, Orpana A, Viinikka L, Ylikorkala O. 17 beta-estradiol 
stimulates prostacyclin, but not endothelin-1, production in human vascular endothelial 
cells. J Clin Endocrinol Metab. 80 (1995) 1832-6. 
[25] Caulin-Glaser T, García-Cardeña G, Sarrel P, Sessa WC, Bender JR. 17 beta-estradiol 
regulation of human endothelial cell basal nitric oxide release, independent of cytosolic 
Ca2+ mobilization. Circ Res. 81(1997) 885-92. 
  22 
[26] Herman SM, Robinson JT, McCredie RJ, Adams MR, Boyer MJ, Celermajer DS. 
Androgen deprivation is associated with enhanced endothelium-dependent dilatation in adult 
men. Arterioscler Thromb Vasc Biol. 17(1997) 2004-9. 
[27] Arora S, Veves A, Caballaro AE, Smakowski P, LoGerfo FW. Estrogen improves 
endothelial function. J Vasc Surg. 27(1998) 1141-6. 
[28] Pinto S, Coppo M, Paniccia R, Prisco D, Gori AM, Attanasio M, Abbate R. Sex related 
differences in platelet TxA2 generation. Prostaglandins Leukot Essent Fatty Acids. 40 (1990) 
217-21. 
[29] Ajayi AA, Mathur R, Halushka PV. Testosterone increases human platelet 
thromboxane A2 receptor density and aggregation responses. Circulation. 91(1995) 2742-7. 
[30] Rossouw JE, Anderson GL, Prentice RL, LaCroix AZ, Kooperberg C, Stefanick ML, 
Jackson RD, Beresford SA, Howard BV, Johnson KC, Kotchen JM, Ockene J; Writing 
Group for the Women's Health Initiative Investigators. Risks and benefits of estrogen plus 
progestin in healthy postmenopausal women: principal results From the Women's Health 
Initiative randomized controlled trial. JAMA. 288 (2002) 321-33. 
[31] Grady D, Wenger NK, Herrington D, Khan S, Furberg C, Hunninghake D, Vittinghoff 
E, Hulley S. Postmenopausal hormone therapy increases risk for venous thromboembolic 
disease. The Heart and Estrogen/progestin Replacement Study. Ann Intern Med. 132 (2000) 
689-96. 
[32] Manson JE, Hsia J, Johnson KC, Rossouw JE, Assaf AR, Lasser NL, Trevisan M, 
Black HR, Heckbert SR, Detrano R, Strickland OL, Wong ND, Crouse JR, Stein E, 
Cushman M; Women's Health Initiative Investigators.. Estrogen plus progestin and the risk 
of coronary heart disease. N Engl J Med. 349 (2003) 523-34. 
[33] Frederiksen H, Ravenholt RT. Thromboembolism, oral contraceptives, and cigarettes. 
Public Health Rep. 85 (1970) 197-205. 
  23 
[34] Jochmann N, Stangl K, Garbe E, Baumann G, Stangl V. Female-specific aspects in the 
pharmacotherapy of chronic cardiovascular diseases. Eur Heart J. 26 (2005) 1585-95. 
[35] Ho PC, Triggs EJ, Bourne DW, Heazlewood VJ The effects of age and sex on the 
disposition of acetylsalicylic acid and its metabolites. Br J Clin Pharmacol. 19 (1985) 675-
84. 
[36] Spranger M1, Aspey BS, Harrison MJ. Sex difference in antithrombotic effect of 
aspirin. Stroke. 20 (1989) 34-7. 
[37] ISIS-2 (Second International Study of Infarct Survival) Collaborative Group. 
Randomised trial of intravenous streptokinase, oral aspirin, both, or neither among 17,187 
cases of suspected acute myocardial infarction: ISIS-2. Lancet. 2 (1988) 349-60. 
[38] Gent M, Barnett HJ, Sackett DL, Taylor DW. A randomized trial of aspirin and 
sulfinpyrazone in patients with threatened stroke. Results and methodologic issues. 
Circulation. 62 (1980) V97-105. 
[39] Whisnant JP. The Canadian trial of aspirin and sulfinpyrazone in threatened stroke. 
Am Heart J. 99 (1980) 129-30. 
[40] Collaborative overview of randomised trials of antiplatelet therapy--I: Prevention of 
death, myocardial infarction, and stroke by prolonged antiplatelet therapy in various 
categories of patients. Antiplatelet Trialists' Collaboration. BMJ. 308 (1994) 81-106. 
[41] Bartolucci AA, Tendera M, Howard G. Meta-analysis of multiple primary prevention 
trials of cardiovascular events using aspirin. Am J Cardiol. 107 (2011) 1796-801. 
[42] Patrono C, García Rodríguez LA, Landolfi R, Baigent C. Low-dose aspirin for the 
prevention of atherothrombosis. N Engl J Med. 353(2005) 2373-83. 
[43] Ridker PM, Cook NR, Lee IM, Gordon D, Gaziano JM, Manson JE, Hennekens CH, 
Buring JE. A randomized trial of low-dose aspirin in the primary prevention of 
cardiovascular disease in women. N Engl J Med. 352 (2005) 1293-304. 
  24 
[44] Berger JS, Roncaglioni MC, Avanzini F, Pangrazzi I, Tognoni G, Brown DL. Aspirin 
for the primary prevention of cardiovascular events in women and men: a sex-specific 
meta-analysis of randomized controlled trials. JAMA.  295 (2006) 306-13. 
[45] Baigent C, Blackwell L, Collins R, Emberson J, Godwin J, Peto R Buring J, 
Hennekens C, Kearney P, Meade T, Patrono C, Roncaglioni MC, Zanchetti A. Aspirin in 
the primary and secondary prevention of vascular disease: collaborative meta-analysis of 
individual participant data from randomised trials. Lancet. 373 (2009) 1849-60. 
[46] Yerman T, Gan WQ, Sin DD. The influence of gender on the effects of aspirin in 
preventing myocardial infarction. BMC Med. 18 (2007) 5-29. 
[47] Passacquale G, Ferro A. Oral antiplatelet agents clopidogrel and prasugrel for the 
prevention of cardiovascular events. BMJ. 342 (2011) d3488. 
[48] Vandvik PO, Lincoff AM, Gore JM, Gutterman DD, Sonnenberg FA, Alonso-Coello 
P, Akl EA, Lansberg MG, Guyatt GH, Spencer FA; American College of Chest Physicians. 
Primary and secondary prevention of cardiovascular disease: Antithrombotic Therapy and 
Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based 
Clinical Practice Guidelines. Chest. 141(2012) e637S-68S. 
[49] Bertrand ME, Rupprecht HJ, Urban P, Gershlick AH. Double-blind study of the safety 
of clopidogrel with and without a loading dose in combination with aspirin compared with 
ticlopidine in combination with aspirin after coronary stenting: the clopidogrel aspirin stent 
international cooperative study (CLASSICS). Circulation. 102 (2000) 624-9. 
[50] Marín F, González-Conejero R, Capranzano P, Bass TA, Roldán V, Angiolillo DJ. 
Pharmacogenetics in cardiovascular antithrombotic therapy. J Am Coll Cardiol. 54 (2009) 
1041-57. 
[51] Serebruany VL, Steinhubl SR, Berger PB, Malinin AI, Bhatt DL, Topol EJ. Variability 
in platelet responsiveness to clopidogrel among 544 individuals. J Am Coll Cardiol. 45 
(2005) 246-51. 
  25 
[52] Price MJ. Monitoring platelet function to reduce the risk of ischemic and bleeding 
complications. Am J Cardiol. 103 (2009) 35A-39A. 
[53] Ferreiro JL, Angiolillo DJ. Clopidogrel response variability: current status and future 
directions. Thromb Haemost. 102 (2009) 7-14. 
[54] Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni G, Fox KK. Effects of 
clopidogrel in addition to aspirin in patients with acute coronary syndromes without ST-
segment elevation. N Engl J Med. 345 (2001) 494-502. 
[55] Mehta SR, Yusuf S, Peters RJ, Bertrand ME, Lewis BS, Natarajan MK, et al. Effects 
of pretreatment with clopidogrel and aspirin followed by long-term therapy in patients 
undergoing percutaneous coronary intervention: the PCI-CURE study. Lancet. 358 (2001) 
527-33. 
[56] Steinhubl SR, Berger PB, Mann JT 3rd, Fry ET, DeLago A, Wilmer C, et al. Early and 
sustained dual oral antiplatelet therapy following percutaneous coronary intervention: a 
randomized controlled trial. JAMA. 288 (2002) 2411-20. 
[57] Sabatine MS, Cannon CP, Gibson CM, López-Sendón JL, Montalescot G, Theroux P, 
et al. Addition of clopidogrel to aspirin and fibrinolytic therapy for myocardial infarction 
with ST-segment elevation. N Engl J Med. 352 (2005) 1179-89. 
[58] Chen ZM, Jiang LX, Chen YP, Xie JX, Pan HC, Peto R, Collins R, Liu LS; COMMIT 
(ClOpidogrel and Metoprolol in Myocardial Infarction Trial) collaborative group. Addition 
of clopidogrel to aspirin in 45,852 patients with acute myocardial infarction: randomised 
placebo-controlled trial. Lancet. 366 (2005) 1607-21. 
[59] Bhatt DL, Fox KA, Hacke W, Berger PB, Black HR, Boden WE, Cacoub P, Cohen 
EA, Creager MA, Easton JD, Flather MD, Haffner SM, Hamm CW, Hankey GJ, Johnston 
SC, Mak KH, Mas JL, Montalescot G, Pearson TA, Steg PG, Steinhubl SR, Weber MA, 
Brennan DM, Fabry-Ribaudo L, Booth J, Topol EJ; CHARISMA Investigators. Clopidogrel 
  26 
and aspirin versus aspirin alone for the prevention of atherothrombotic events. N Engl J 
Med. 354 (2006) 1706-17. 
[60] Berger JS, Bhatt DL, Cannon CP, Chen Z, Jiang L, Jones JB, Mehta SR, Sabatine MS, 
Steinhubl SR, Topol EJ, Berger PB. The relative efficacy and safety of clopidogrel in 
women and men a sex-specific collaborative meta-analysis. J Am Coll Cardiol. 54 (2009) 
1935-45. 
[61] Wiviott SD, Antman EM, Braunwald E. Prasugrel. Circulation. 122 (2010) 394-403. 
[62] Wiviott SD, Braunwald E, McCabe CH, Montalescot G, Ruzyllo W, Gottlieb S, 
Neumann FJ, Ardissino D, De Servi S, Murphy SA, Riesmeyer J, Weerakkody G, Gibson 
CM, Antman EM; TRITON-TIMI 38 Investigators. Prasugrel versus clopidogrel in patients 
with acute coronary syndromes. N Engl J Med. 357 (2007) 2001-15. 
[63] Hochholzer W, Wiviott SD, Antman EM, Contant CF, Guo J, Giugliano RP, Dalby AJ, 
Montalescot G, Braunwald E. Predictors of bleeding and time dependence of association of 
bleeding with mortality: insights from the Trial to Assess Improvement in Therapeutic 
Outcomes by Optimizing Platelet Inhibition With Prasugrel--Thrombolysis in Myocardial 
Infarction 38 (TRITON-TIMI 38). Circulation. 123 (2011) 2681-9. 
[64] Roe MT, Armstrong PW, Fox KAA, White HD, Prabhakaran D, Goodman SG, Cornel 
JH, Bhatt DL, Clemmensen P, Martinez F, Ardissino D, Nicolau JC, Boden WE, Gurbel 
PA, Ruzyllo W, Dalby AJ, McGuire DK, Leiva-Pons JL, Parkhomenko A, Gottlieb S, 
Topacio GO, Hamm C, Pavlides G, Goudev AR, Oto A, Tseng CD, Merkely B, Gasparovic 
V, Corbalan R, Cinteza M, McLendon RC, Winters KJ, Brown EB, Lokhnyhina Y, 
Aylward PE, Hueber K, Hochman JS, Ohman EM. Prasugrel versus clopidogrel for acute 
coronary syndromes without revascularization. N Engl J Med. 367 (2012) 1297–1309. 
[65] Husted S, van Giezen JJJ. Ticagrelor: The First Reversibly Binding Oral P2Y12 
Receptor Antagonist. Cardiovasc Ther. 27 (2009) 259–274. 
  27 
[66] Wallentin L, Becker RC, Budaj A, Cannon CP, Emanuelsson H, Held C, et al. 
Ticagrelor versus clopidogrel in patients with acute coronary syndromes. N Engl J Med. 
361 (2009) 1045-57. 
[67] Becker RC, Bassand JP, Budaj A, Wojdyla DM, James SK, Cornel JH, French J, Held 
C, Horrow J, Husted S, Lopez-Sendon J, Lassila R, Mahaffey KW, Storey RF, Harrington 
RA, Wallentin L. Bleeding complications with the P2Y12 receptor antagonists clopidogrel 
and ticagrelor in the PLATelet inhibition and patient Outcomes (PLATO) trial. Eur Heart J. 
32 (2011) 2933-44. 
[68] Généreux P, Rutledge DR, Palmerini T, Caixeta A, Kedhi E, Hermiller JB, Wang J, 
Krucoff MW, Jones-McMeans J, Sudhir K, Simonton CA, Serruys PW, Stone GW. Stent 
Thrombosis and Dual Antiplatelet Therapy Interruption With Everolimus-Eluting Stents: 
Insights From the Xience V Coronary Stent System Trials. Circ Cardiovasc Interv. 8 (2015) 
(5) 
[69] Gargiulo G, Ariotti S, Santucci A, Piccolo R, Baldo A, Franzone A, Magnani G, 
Marino M, Esposito G, Windecker S, Valgimigli M. Impact of Sex on 2-Year Clinical 
Outcomes in Patients Treated With 6-Month or 24-Month Dual-Antiplatelet Therapy 
Duration: A Pre-Specified Analysis From the PRODIGY Trial. JACC Cardiovasc Interv. 
9(2016) 1780-9. 
[70] Sawaya FJ, Morice MC, Spaziano M, Mehran R, Didier R, Roy A, Valgimigli M, Kim 
HS, Woo Park K, Hong MK, Kim BK, Jang Y, Feres F, Abizaid A, Costa RA, Colombo A, 
Chieffo A, Giustino G, Stone GW, Bhatt DL, Palmerini T, Gilard M. Short-versus long-
term Dual Antiplatelet therapy after drug-eluting stent implantation in women versus men: 
A sex-specific patient-level pooled-analysis of six randomized trials. Catheter Cardiovasc 
Interv. 2016 Jul 18. doi: 10.1002/ccd.26653 
[71] Kolandaivelu K, Leiden BB, O'Gara PT, Bhatt DL. Non-adherence to cardiovascular 
medications. Eur Heart J. 35 (2014) 3267-76.  
  28 
[72] Kumbhani DJ, Fonarow GC, Cannon CP, Hernandez AF, Peterson ED, Peacock WF, 
LaskeyWK, PanW, SchwammLH, Bhatt DL. Predictors of adherence to performance 
measures in patients with acutemyocardial infarction. AmJ Med. 126 (2013) 74 e71–e79. 
[73] Yu J, Baber U, Mastoris I, Dangas G, Sartori S, Steg PG, Cohen DJ, Giustino 
G,Chandrasekhar J, Ariti C, Witzenbichler B, Henry TD, Kini AS, Krucoff MW, Gibson 
CM, Chieffo A1, Moliterno DJ, Colombo A, Pocock S, Mehran R. Sex-Based Differences 
in Cessation of Dual-Antiplatelet Therapy Following Percutaneous Coronary Intervention 
With Stents. JACC Cardiovasc Interv. 9 (2016) 1461-9. 
[74] Stangl PA, Lewis S. Review of Currently Available GP IIb/IIIa Inhibitors and Their 
Role in Peripheral Vascular Interventions. Semin Intervent Radiol. 27 (2010) 412-21. 
[75] Cho L, Topol EJ, Balog C, Foody JM, Booth JE, Cabot C, et al. Clinical benefit of 
glycoprotein IIb/IIIa blockade with Abciximab is independent of gender: pooled analysis 
from EPIC, EPILOG and EPISTENT trials. Evaluation of 7E3 for the Prevention of 
Ischemic Complications. Evaluation in Percutaneous Transluminal Coronary Angioplasty 
to Improve Long-Term Outcome with Abciximab GP IIb/IIIa blockade. Evaluation of 
Platelet IIb/IIIa Inhibitor for Stent. J Am Coll Cardiol. 36 (2002) 381-6. 
[76] Fernandes LS, Tcheng JE, O'Shea JC, Weiner B, Lorenz TJ, Pacchiana C, et al. Is 
glycoprotein IIb/IIIa antagonism as effective in women as in men following percutaneous 
coronary intervention? Lessons from the ESPRIT study. J Am Coll Cardiol. 40 (2002) 
1085-91. 
[77] Boersma E, Harrington RA, Moliterno DJ, White H, Théroux P, Van de Werf F, de 
Torbal A, Armstrong PW, Wallentin LC, Wilcox RG, Simes J, Califf RM, Topol EJ, 
Simoons ML. Platelet glycoprotein IIb/IIIa inhibitors in acute coronary syndromes: a meta-
analysis of all major randomised clinical trials. Lancet. 359 (2002) 189-98. 
[78] Alexander KP, Chen AY, Newby LK, Schwartz JB, Redberg RF, Hochman JS, et al. 
Sex differences in major bleeding with glycoprotein IIb/IIIa inhibitors: results from the 
  29 
CRUSADE (Can Rapid risk stratification of Unstable angina patients Suppress ADverse 
outcomes with Early implementation of the ACC/AHA guidelines) initiative. Circulation. 
114 (2006) 1380-7. 
[79] Moscucci M, Fox KA, Cannon CP, Klein W, López-Sendón J, Montalescot G, White 
K, Goldberg RJ. Predictors of major bleeding in acute coronary syndromes: the Global 
Registry of Acute Coronary Events (GRACE). Eur Heart J. 24 (2003) 1815-23 
[80] Argulian E, Patel AD, Abramson JL, Kulkarni A, Champney K, Palmer S, Weintraub 
W, Wenger NK, Vaccarino V. Gender differences in short-term cardiovascular outcomes 
after percutaneous coronary interventions. Am J Cardiol. 98 (2006) 48-53. 
[81] Alexander KP, Chen AY, Roe MT, Newby LK, Gibson CM, Allen-LaPointe NM, 
Pollack C, Gibler WB, Ohman EM, Peterson ED; CRUSADE Investigators. Excess dosing 
of antiplatelet and antithrombin agents in the treatment of non-ST-segment elevation acute 
coronary syndromes. JAMA. 294 (2005) 3108-16. 
[82] National Center for Health Statistics. Health, United States, 2004. With chartbook on 
trends in the health of Americans. Hyattsville, Maryland: National Center for Health 
Statistics, 2004. 
[83] Redon J, Olsen M, Cooper R, Zurriaga O, Martinez-Beneito MA, Laurent S, Cifkova 
R, Coca A, Mancia G. Stroke mortality and trends from 1990 to 2006 in 39 countries from 
Europe and Central Asia: implications for control of high blood pressure. Eur Heart. 32 
(2011) 1424–31. 
[84] Qvarnstrom M, Wettermark B, Ljungman C, Zarrinkoub R, Hasselstròm J, Manhem K, 
Sundström A, Kahan T. Antihypertensive treatment and control in a large primary care 
population of 21,167 patients. J Hum Hypertens. 25 (2011) 484–91.  
[85] Klungel OH, de Boer A, Paes AH, Seidell JC, Bakker A. Sex differences in 
antihypertensive drug use: determinants of the choice of medication for hypertension. J 
Hypertens. 16 (1998) 1545–53.  
  30 
[86] Keyhani S, Scobie JV, Hebert PL, McLaughlin MA. Gender disparities in blood 
pressure control and cardio- vascular care in a national sample of ambulatory care visits. 
Hypertension. 51 (2008) 1149–55.  
[87] Gu Q, Burt VL, Paulose-Ram R, Dillon CF. Gender differences in hypertension 
treatment, drug utilization pat- terns, and blood pressure control among US adults with 
hypertension: data from the National Health and Nutrition Examination Survey 1999-2004. 
Am J Hypertens. 21 (2008) 789–98. 
[88] Daugherty SL, Masoudi FA, Ellis JL, Ho PM, Schmittdiel JA, Tavel HM, Selby JV, 
O'Connor PJ, Margolis KL, Magid DJ. Age-dependent gender differences in hypertension 
management. J Hypertens. 29 (2011) 1005–11. 
[89] Ong KL, Tso AWK, Lam KSL, Cheung BMY. Gender difference in blood pressure 
control and cardiovascular risk factors in Americans with diagnosed hypertension. 
Hypertension. 51 (2008) 1142–8. 
[90] Ljungman C, Kahan T, Schiöler L, Hjerpe P, Hasselström J, Wettermark B, Boström 
KB, Manhem K. Gender differences in antihypertensive drug treatment: results from the 
Swedish Primary Care Cardiovascular Database (SPCCD). J Am Soc Hypertens. 8 (2014) 
882-90. 
[91] Kautzky-Willer A, Kosi L, Lin J, Mihaljevic R. Gender-based differences in glycaemic 
control and hypoglycaemia prevalence in patients with type 2 diabetes: results from patient-
level pooled data of six randomized controlled trials. Diabetes Obes Metab. 17 (2015) 533-
40. 
[92] Walker EA, Molitch M, Kramer MK, Kahn S, Ma Y, Edelstein S, Smith K, Johnson 
MK, Kitabchi A, Crandall J. Adherence to preventive medications: predictors and outcomes 
in the Diabetes Prevention Program. Diabetes Care. 29 (2006):1997-2002. 
  31 
[93] Biradar V, Moran JL, Peake SL, Peter JV. Metformin-associated lactic acidosis 
(MALA): clinical profile and outcomes in patients admitted to the intensive care unit. Crit 
Care Resusc. 12 (2010) 191-5. 
[94] Arnetz L, Ekberg NR, Alvarsson M. Sex differences in type 2 diabetes: focus on 
disease course and outcomes. Diabetes Metab Syndr Obes. 7 (2014) 409-20. 
[95] Jovanovic L. Sex differences in insulin dose and postprandial glucose as BMI 
increases in patients with type 2 diabetes. Diabetes Care. 32 (2009) e148 
[96] De Pergola G, De Mitrio V, Giorgino F, Sciaraffia M, Minenna A, Di Bari L, 
Pannacciulli N, Giorgino R. Increase in both pro-thrombotic and anti-thrombotic factors in 
obese premenopausal women: relationship with body fat distribution. Int J Obes Relat 
Metab Disord. 21 (1997) 527-535. 
[97] Virani SS, Woodard LD, Ramsey DJ, Urech TH, Akeroyd JM, Shah T, Deswal A, 
Bozkurt B, Ballantyne CM, Petersen LA. Gender disparities in evidence-based statin 
therapy in patients with cardiovascular disease. Am J Cardiol. 115 (2015) 21-6. 
[98] Lewey J, Shrank WH, Bowry AD, Kilabuk E, Brennan TA, Choudhry NK. Gender and 
racial disparities in adherence to statin therapy: a meta-analysis. Am Heart J. 165 (2013) 
665-78, 678.e1. 
[99] Singla A, Bliden KP, Jeong YH, Abadilla K, Antonino MJ, Muse WC, Mathew DP, 
Bailon O, Tantry US, Gurbel PA. Platelet reactivity and thrombogenicity in 
postmenopausal women. Menopause. 20 (2013) 57-63.  
  32 
Figure caption.  
Figure 1: the figure represents the principal receptors and ligands involved in platelet activation. 
Receptor and ligands that seem to influence platelet reactivity in females are highlighted in colour.  
ADP: adenosine diphosphate; vWF: von willebrand factor; ER: estrogen receptor. 5-HT2A: 
serotonin 2A receptor. 
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Table 1. Secondary prevention of CVD: description of the studies on antiplatelet therapy. 
Table 1. Secondary prevention of CV disease: description of the studies on antiplatelet therapy. 
STUDY WOMEN/ 
TOTAL 
PATIENTS 
(%) 
AGE 
eligible 
range 
(years
) 
FOLLOW 
UP 
POPULATION DRUGS MAIN 
ENDPOINTS 
CLINICAL OUTCOMES MAIN SAFETY ENDPOINTS 
CURE [54] 
4,836/12,562 
(38,5%) 
> 60 12 months 
ACS without ST 
elevation; onset of 
symptoms within 24 
hours 
Clopidogrel (load of 
300 mg, then 75 
mg/day) plus aspirin 
(75-325 mg/day) 
vs. 
placebo plus aspirin 
(75-325 mg/day) 
 
Composite CV death, 
non-fatal MI, stroke 
 
Reduction with clopidogrel 
(9.3% vs. 11.4%) 
(RR: 0.80; 95% CI: 0.72-0.90; p < 0.001) 
   
Significant raise of major bleeding risk 
with clopidogrel vs. placebo 
(3.7% vs. 2.7%) 
(RR: 1.38; 95% CI: 1.13-1.67; p = 0.001) 
 
 
Non-significant raise of life-threatening 
bleeding with clopidogrel vs. placebo 
(2.2% vs. 1.8%) 
(RR: 1.21; 95% CI: 0.95-1.56; p = 0.13) 
First primary outcome or 
refractory ischemia 
 
Reduction with clopidogrel 
(16.5% vs. 18.8%) 
(RR: 0.86; 95% CI: 0.79–0.94; p <0.001) 
 
Death from non-CV 
causes 
 
Non-significant inter-group differences 
(0.7% vs. 0.7%) 
(RR: 0.91; 95% CI: 0.60–1.39) 
 
CREDO 
[56] 
606/2,116 
(28.6%) 
≥ 21 12 months 
Symptomatic CAD 
referred for elective 
PCI, or at high 
likelihood for 
requiring PCI 
 
Clopidogrel (load of 
300 mg, then 75 
mg/day) plus aspirin 
(81-325 mg/day) 
through 1 year 
vs. 
placebo (load dose, 
then clopidogrel 75 
mg/day until day 
28, then placebo) 
plus aspirin (81-325 
mg/day) through 1 
year 
 
Composite of death, MI, 
stroke at 1 year 
 
Reduction with 1-year clopidogrel treatment 
(RR: 26.9%; 95% CI: 3.9%-44.4%; p = 
0.02) 
 
Non-significant reduction in women vs. men 
with 1-year clopidogrel treatment 
(RR: 32.1%; 95% CI -12.1%-58.9% 
vs. RR: 24.5%; 95% CI: -4.6%-45.5%) 
 Non-significant greater number of patients 
with major bleeding event with 1-year 
clopidogrel vs. placebo 
(8.8% vs. 6.7%; p = 0.07) 
Composite of death, MI, 
stroke, urgent target 
vessel revascularization 
at 28 days 
 
Non-significant reduction with 28-days 
clopidogrel treatment 
(RR: 18.5%; 95% CI: -14.2%-41.8%; 
p = 0.23) 
 
Greater reduction by administration of 
clopidogrel at least 6 hours prior PCI, with 
borderline significance 
(RR 38.6%; 95% CI: -1.6%-62.9%; 
p = 0.051) 
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Table 1. Secondary prevention of CV disease: description of the studies on antiplatelet therapy (continued). 
STUDY WOMEN/ 
TOTAL 
PATIENTS 
(%) 
AGE 
eligible 
range 
(years
) 
FU POPULATION DRUGS MAIN 
ENDPOINTS 
CLINICAL OUTCOMES MAIN SAFETY ENDPOINTS 
CLARITY- 
TIMI 28 
[57] 
Total: 3,491 
 
99.7% referred 
for fibrinolysis: 
685/3,481 
(19.7%) 
18-75 30 days 
Onset of symptoms 
at rest of ST-
elevation MI within 
12 hours, scheduled 
to receive a 
fibrinolytic agent, 
an anticoagulant, 
and aspirin 
Clopidogrel (load of 
300 mg, then 75 
mg/day) plus a 
fibrinolytic agent 
plus aspirin (load of 
150-325 mg, then 
75-162 mg/day) 
vs. 
placebo plus a 
fibrinolytic agent 
plus aspirin (load of 
150-325 mg, then 
75-162 mg/day) 
Composite of occluded 
infarct-related artery on 
angiography (defined by 
TIMI score), death from 
any cause or recurrent 
MI before angiography. 
Efficacy of clopidogrel vs. placebo 
(15.0% vs. 21.7%) 
(OR: 0.64; 95% CI: 0.53-0.76; p < 0.001) 
Non-significant raise of major bleeding 
risk with clopidogrel vs. placebo 
 
Through the day after angiography 
(1.3% vs. 1.1%, p = 0.64) 
 
At 30 days 
(1.9 vs. 1.7%, p = 0.80) 
 
Death from CV causes, 
recurrent MI or ischemia 
needing urgent 
revascularization at 30 
days 
 
Reduction with 30-day clopidogrel vs. 
placebo 
(11.6% vs. 14.1%) 
(OR: 0.80; 95% CI: 0.65-0.97; p = 0.03) 
 
COMMIT 
[58] 
12,759/45,852 
(27.8%) 
18-75 
Hospital 
discharge or 
28 days 
Onset of symptoms 
of suspected acute 
MI 
within 24 hours 
Clopidogrel (75 
mg/day) plus aspirin 
(162 mg/day) 
vs. 
placebo plus aspirin 
(162 mg/day) 
Composite of death, re-
infarction, or stroke 
 
Reduction with clopidogrel vs. placebo 
(9.2% vs. 10.1%) 
(OR: 0.91; 95% CI: 0.86-0.97; p = 0.002) 
 
Non-significant differences between 
clopidogrel vs. placebo in bleeding risk: 
overall (0.58% vs. 0.55%, p = 0.59) 
fatal (0.32% vs. 0.32%, p = 0.92) 
non-fatal (0.27% vs. 0.22%, p = 0.35) 
 Death from any cause in 
the treatment period 
 
Reduction with clopidogrel vs. placebo 
(7.5% vs. 8.1%) 
(OR: 0.93; 95% CI: 0.87-0.99; p = 0.03) 
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CHARISM
A [59] 
4,644/15,603 
(29.8%) ≥ 45 
28-35 
months 
Multiple CV 
risk factors, or 
documented CAD, 
cerebrovascular 
disease or 
symptomatic PAD 
Clopidogrel (75 
mg/day) plus aspirin 
(75-162 mg/day) 
vs. 
placebo plus aspirin 
(75-162 mg/day) 
First occurrence 
of MI, stroke of any 
cause, death from CV 
causes (including 
hemorrhage) 
 
Non-significant differences between 
clopidogrel vs. placebo 
(6.8% vs. 7.3%) 
(RR: 0.93; 95% CI: 0.83-1.05; p = 0.22) 
 
Asymptomatic with multiple risk factors 
6.6% with clopidogrel vs. 5.5% with placebo 
(RR: 1.2; 95% CI: 0.91-1.59; p = 0.20) 
Higher CV death rate with clopidogrel 
(3.9% vs. 2.2%, p = 0.01) 
 
Symptomatic atherothrombosis 
6.9% with clopidogrel vs. 7.9% with placebo 
(RR: 0.88; 95% CI: 0.77-0.998; p = 0.046) 
 
No differences in severe bleeding 
with clopidogrel vs. placebo 
(1.7% vs.1.3%) 
(RR: 1.25; 95% CI: 0.97-1.61; p = 0.09) 
 
 
 
No differences in fatal bleeding 
With clopidogrel vs. placebo 
(0.3% vs. 0.2%) 
(RR: 1.53; 95% CI: 0.83-2.82; p = 0.17) 
 
 
 
No differences in primary IH 
(clopidogrel 0.3% vs. placebo 0.3%) 
(RR: 0.96; 95% CI: 0.56-1.65; p = 0.89) 
 
First occurrence of MI, 
stroke, death from CV 
causes, hospitalization 
for unstable angina, TIA 
or revascularization 
procedure 
 
Reduction with clopidogrel vs. placebo 
(16.7% vs. 17.9%) 
(RR: 0.92; 95% CI: 0.86-0.995; p = 0.04) 
Table 1. Secondary prevention of CV disease: description of the studies on antiplatelet therapy (continued). 
STUDY WOMEN/ 
TOTAL 
PATIENTS 
(%) 
AGE 
eligible 
range 
(years
) 
FU POPULATION DRUGS MAIN 
ENDPOINTS 
CLINICAL OUTCOMES MAIN SAFETY ENDPOINTS 
TRITON- 
TIMI 38 
[62,63] 
3,605/13,608 
(26.5%) 
≥ 18 6-15 months 
Moderate-to-high-
risk ACS with 
scheduled PCI 
Prasugrel (load of 
60 mg, then 10 
mg/day) plus aspirin 
(75-162 mg/day) 
vs. 
clopidogrel (load of 
300 mg, then 75 
mg/day) plus aspirin 
(75-162 mg/day) 
Composite of CV death, 
non-fatal MI or stroke 
 
Prasugrel vs. clopidogrel 
 
Reduction of composite endpoints 
(9.9% vs. 12.1%) 
(HR: 0.81; 95% CI: 0.73-0.90; p < 0.001) 
 
Reduced rate of non-fatal MI 
(7.4% vs. 9.7%) 
 (HR: 0.76; 95% CI: 0.67-0.85; p < 0.001) 
 
Greater rate of major bleeding 
with prasugrel vs. clopidogrel 
(2.4% vs. 1.8%) 
(HR: 1.32; 95% CI: 1.03-1.68; p = 0.03) 
 
Greater rate of life-threatening bleeding 
with prasugrel vs. clopidogrel 
(1.4% vs. 0.9%) 
(HR: 1.52; 95% CI: 1.08-2.13; p = 0.01) 
 
Greater rate of fatal bleeding 
with prasugrel vs. clopidogrel 
(0.4% vs. 0.1%) 
(HR: 4.19; 95% CI: 1.58-11.11; p = 0.002) 
 
Greater rate of non-CABG-related 
Urgent target-vessel 
revascularization 
 
Reduction with prasugrel vs. clopidogrel 
(2.5% vs. 3.7%)  
HR: 0.66; 95% CI: 0.54-0.81; p < 0.001) 
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Stent thrombosis 
 
 
Reduction with prasugrel vs. clopidogrel 
(1.1% vs. 2.4%) 
(HR: 0.48; 95% CI: 0.36–0.64; p < 0.001) 
 
bleeding 
with prasugrel in women vs. men 
(HR: 1.77; 95% CI: 1.44-2.18; p < 0.001) 
 
TRILOGY 
[64] 
9326 (39.1) ≥ 18 
Up to 30 
months of 
treatment 
(median FU 
17 months). 
Patients with an 
acute coronary 
syndrome  
without 
revascularisation 
and treated with 
aspirin. 
Prasugrel (load of 
30 mg, then 10 
mg/day or 5 mg/d 
for patients ≥75 
years and/or 60 
kg) plus aspirin (75-
162 mg/day)  
 
Clopidogrel (load of 
300 mg, then 75 
mg/day) plus aspirin 
(75-162 mg/day) 
Composite of CV death, 
MI, stroke 
 
No differences between prasugrel vs. 
clopidogrel:13.9% of the prasugrel 
group and 16.0% of the clopidogrel 
group (HR in the prasugrel group, 0.91; 95% 
CI, 0.79-1.05; p = 0.21) 
At 30 months, the key bleeding end points 
of non–CABG-related severe or life-
threatening events (according to GUSTO 
criteria) (HR: 0.94; 95% CI: 0.44–1.99; p 
= 0.87) and major bleeding (according to 
TIMI criteria) (HR: 1.31; 95% CI: 0.81–
2.11; p = 0.27) occurred with similar 
frequency among patients under the age of 
75 years in the two study groups  
 
 
 
 
Non-significant higher non-PCI-related 
major bleeding risk in women vs. men with 
an associated hazard ratio (HR) of 1.13 
(95% CI: 0.41-3.11) in women and of 1.37 
(95% CI:0.80-2.35) in men 
CV death 
 
No differences between prasugrel vs. 
clopidogrel: HR for the comparison between 
prasugrel and clopidogrel for the overall 
results through 30 months of 0.93 (95% CI, 
0.75-1.15, p = 0.48) 
MI 
 
No differences between prasugrel vs. 
clopidogrel: HR for the comparison between 
prasugrel and clopidogrel for the overall 
results through 30 months of 0.89 (95% CI, 
0.74-1.07; p=0.21) 
Stroke 
 
HR for the comparison between prasugrel 
and clopidogrel for the overall results 
through 30 months of 0.67 (95% CI, 0.42-
1.06; p = 0.22) 
Death from any cause 
No differences between prasugrel vs. 
clopidogrel. HR for the comparison between 
prasugrel and clopidogrel for the overall 
results through 30 months of 0.96 
(95% CI 0.79–1.16, p=0.63) 
Table 1. Secondary prevention of CV disease: description of the studies on antiplatelet therapy (continued). 
STUDY WOMEN/ 
TOTAL 
PATIENTS 
(%) 
AGE 
eligible 
range 
(years
) 
FU POPULATION DRUGS MAIN 
ENDPOINTS 
CLINICAL OUTCOMES MAIN SAFETY ENDPOINTS 
PLATO 
[66,67] 
5,288/18,624 
(28.4%) ≥ 18 12 months 
ACS with 
or without ST-
elevation, onset 
of symptoms within 
24 hours 
Ticagrelor (load of 
180 mg, then 90 mg 
twice/day) plus 
aspirin (75-100 
mg/day) 
vs. 
clopidogrel (load of 
300 mg/day, then 75 
mg/day 
Composite of CV death, 
MI, stroke 
 
Reduction with ticagrelor vs. clopidogrel 
(9.8% vs. 11.7%) 
(HR: 0.84; 95% CI: 0.77-0.92; p < 0.001) 
 
No differences in major bleeding risk 
with ticagrelor vs. clopidogrel 
(11.6% vs. 11.2%) 
(HR: 1.04; 95% CI: 0.95-1.13; p = 0.43) 
 
 
Higher rate of non-CABG-related major 
bleeding with ticagrelor vs. clopidogrel 
(4.5% vs. 3.8%) 
(HR: 1.19; 95% CI: 1.02-1.38; p = 0.03) 
 
CV death 
 
Reduction with ticagrelor vs. clopidogrel 
(4.0% vs. 5.1%) 
HR: 0.79; 95% CI: 0.69-0.91; p = 0.001) 
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MI 
 
Reduction with ticagrelor vs. clopidogrel 
(5.8% vs. 6.9%) 
(HR: 0.84; 95% CI: 0.75-0.95; p = 0.005) 
 
 
Higher PCI-related major bleeding risk 
in women vs. men 
(HR: 2.245; 95% CI: 1.416–3.559) 
 
 
Non-significant higher non-PCI-related 
major bleeding risk 
in women vs. men 
(HR: 0.765; 95% CI: 0.587–0.996) Stroke 
 
Non-significant reduction 
with ticagrelor vs. clopidogrel 
(1.5% vs. 1.3%) 
(HR: 1.17; 95% CI: 0.91-1.52; p = 0.22) 
 
Death from any cause 
 
Reduction with ticagrelor vs. clopidogrel 
(4.5% vs.5.9%) 
(HR: 0.78; 95% CI: 0.69-0.89; p < 0.001) 
ACS: acute coronary syndrome; CABG: coronary artery by-pass graft;  CAD: coronary artery disease; CI: confidence interval; CV: cardiovascular; HR: hazard ratio; 
IH: intracranial hemorrhage; MI: myocardial infarction; OR: odds ratio; PAD: peripheral artery disease; PCI: percutaneous coronary intervention; RR: relative risk; 
TIA: transient ischemic attack; TIMI: Thrombolysis In Myocardial Infarction 
 
 
